To examine the transfer of function phenomenon two 3-member equivalence classes were established using the typical selection response of key pressing (A 1, 81, C1, & A2, 82, C2).
One 3-member class was then made functionally equivalent by training a topographically distinct response (clapping) to A 1 and obtaining clapping at 81 and C1. Five experiments examined the effects of adding a new function (stamping) to members of this original functional equivalence class. In Experiment 1 a new function was added to a three-member functional equivalence class by training it to a stimulus other than where the original function trained. The results indicated that for adults and 12-yearold children the new function transferred to all original class members. However, for two 6-yr-old children the new function did not transfer to all class members. Experiments 2, 3, 4, and 5 were conducted exclusively with children who were approximately 6 years old and addressed issues arising from the findings of Experiment 1. Specifically, these experiments investigated the effects of the number of presentations of the stimuli in the transfer of function testing stage, where the new function was trained in relation to the original function, when the function was trained in relation to the actual equivalence training, and how the functions were trained. The general finding was that the new function rarely transferred to all members of an established three-member functional equivalence class for children who were approximately 6 years old, unless the new function was trained to the stimulus where the original function was trained. These findings may have relevance to the debate on both the constitution of class membership and contextual control of equivalence responding .
Stimulus equivalence has attracted attention because of its potential contribution to the understanding of complex behavior including symbolic behavior, language (Hayes, 1989 (Hayes, , 1991 Hayes & Hayes, 1989; Sidman , 1986 Sidman , , 1990 , and the ability to behave appropriately in novel situations This article was written while Robert Bones was the holder of a Research Grant from the Department of Education for Northern Ireland. Requests for reprints should be addressed to Robert Bones, or Michael Keenan, Department of Psychology, University of Ulster, Coleraine, Northern Ireland, BT52 1SA. (Spradlin & Saunders, 1984) . According to Sidman and Tailby (1982) , after a matching-to-sample format training which establishes baseline conditional discriminations AB and BC (where AB indicates selections of Comparisons B1 and B2 conditionally upon Samples A1 and A2 respectively, etc.), human subjects often perform conditional discriminations BA, CB, AC, and CA, without further training. The emergent matching demonstrates stimulus classes whose members are equivalent in the matching-to-sample context. The equivalence relations among samples and comparisons are symmetric (if AB, then BA) , transitive (if AB and BC, then AC) , and reflexive (AA, BB, CG).
Closely linked to the study of stimulus equivalence is 'transfer of function.' This refers to the finding that a psychological function applied to one member of an equivalence class generally transfers to the other members of the equivalence class in the absence of direct training. Various functions have been reported to transfer through equivalence classes, for example, rate of responding (Barnes & Keenan , 1993) , discriminative stimulus control (Lazar & Kotlarchyk, 1986) , conditional discriminative control (Wulfert & Hayes, 1989) , contextual control , and eliciting functions (Dougher, Auguston, Markham, Greenway, & Wulfert, 1994) .
Other studies have revealed that transfer of function may not occur equally with all members of the functional equivalence class. Fields, Landon-Jimenez, Buffington, and Adams (1995) trained subjects to form two 5-member equivalence classes (i.e. , A1 , B1, C1, D1, E1 , and A2, B2, C2, D2, E2) . Subjects were then trained to perform a different number of key presses in the presence of A 1, E1, A2, and E2. Fields et al. found that in a response transfer test, the B, C, and D stimuli evoked the responses trained to the A and E stimuli in the same equivalence class, but the likelihood of class-appropriate responses was an inverse function of nodal distance. Nodal distance is defined by Spencer and Chase (1996) as the number of stimuli that link two stimuli. For example, after AB, BC, and CD training the relationship between A and C would be one node (B) and the transitive relation A and D would be a two-node relation.
One factor which is insufficiently addressed in the literature on the study of the transfer of function is the topography of the actual responses. In many of the studies subjects were trained to use the same response topography to establish both equivalence relations between stimuli and functional relations between stimuli. For example, Barnes and Keenan (1993) used key pressing to establish equivalence relations between classes of stimuli and they also used key pressing in determining if rate of response would transfer from one equivalence class member to another class member without direct training. Similarly, Hayes, Kohlenberg, and Hayes (1991) used key pressing to establish stimuli as consequential functions, training of equivalence classes, and testing for transfer of function. Kohlenberg et al. (1991) used key pressing in equivalence training and selection responses when attempting to ascertain if contextual control would transfer through equivalence classes. The fact that the same response topography is used for the selection response in establishing equivalence relations and in the study of transfer of a psychological function may be problematic in that differentiation between equivalence classes and functional equivalence classes may be unclear (cf. Sidman, 1994) .
One way to distinguish the function examined in a transfer of function test from the function used to establish an equivalence class is to use different behaviors for each function. One study with 3-to 6-yrold children investigated transfer of function of two topographically distinct responses (clapping and waving) which were distinct from the selection responses used (touching the stimuli) to establish equivalence relations (Barnes, Browne, Smeets, & Roche, 1995) . After subjects established two 3-member equivalence classes (A 1, B1, C1, and A2, B2 , C2), clapping was then reinforced in the presence of B1 and waving reinforced in the presence of B2. In subsequent tests subjects demonstrated clapping at C1 and waving at C2 . Barnes et al. then proceeded by reinforcing clapping at B1 in the presence of the spoken word "yellow" and waving was reinforced at B1 in the presence of the spoken word "blue." Using stimuli from the other equivalence class, waving was reinforced when B2 was presented in the presence of the word "yellow" and clapping was reinforced at B2 in the presence of the word "blue." When the contextual stimuli were presented visually, some subjects demonstrated the conditional transfer of control through equivalence relations to the C stimuli. That is, Yellow/C1-+ clapping, Blue/C1-+ waving , Yellow/C2-+ waving, Blue/C2-+ clapping. The results from this procedure demonstrate that it is possible that a derived stimulus can evoke different topographical responses when the topography of the response is altered at another member of the same equivalence class. To further investigate this phenomenon it may be worthwhile to examine the extent to which a second function will transfer to members of an established functional equivalence class if it is trained to a stimulus other than where the first function was trained. It may also be useful to vary the topography of the behaviors which are used to examine the transfer. In the Barnes et al. study, clapping and waving were used. The nature of these responses mean that clapping or waving may in fact be competing responses in that subjects cannot engage in both behaviors at the same time. One variation that would avoid competing responses is to use topographically discrete behaviors performed by different limbs.
The purpose of the following experiments was to establish a threemember functional equivalence class and then train a second function to a class member and examine transfer of the new function to other class members.
Experiment 1

Method
Subjects
Volunteers for the study were 6 adults and 4 children. The adults were 3 male and 3 female university undergraduates. The children were 2 male and 2 female pupils from a local primary school. The undergraduates were all over 18 years of age. Of the children, 2 were 6 years old, and 2 were 12 years old .
Apparatus
Training and testing were conducted on an Apple Macintosh© Performa 6200 with a touch screen. The touch screen required the participant to touch a stimulus on the screen to record selection in matching-to-sample procedure. Training and testing were conducted in a laboratory cubicle at the University of Ulster campus in Coleraine. 
<0
Procedure
Parental permission was obtained for the children to take part in the study. Each participant was trained and tested individually during sessions that lasted approximately 20 minutes. The subjects were told that they could terminate the experiment at any time. Figure 1 gives an overview of the training and testing procedures.
During all of the following experiments, the experimenter and Recorder 1 always were present whereas Recorder 2 attended approximately half of the sessions. To avoid potential cueing by either the experimenter or the recorders several precautions were taken. First, both recorders were blind to the purpose of the experiment. Second, there was no verbal interaction between the experimenter or recorders. Third the seating in the experimental room was arranged so that the subjects could not see the experimenter or the recorders during transfer of function testing.
Target behavior. Clapping was defined as palms of both hands coming together and touching each other. Stamping was defined as one or both feet being raised and then touching the floor. Clapping/stamping behavior was defined as performing both of these actions at the same time. Only the first target response was recorded and any other behavior which was not target behavior was recorded as "no behavior."
Details of the various steps were as follows: Stage 1. Subjects were seated in such a way that they could see both the computer screen and the experimenter. The experimenter then read out the following instructions.
Thank you for taking part in this experiment. I want you to do something with your hands whenever you see this shape on the screen. The fun part is that I am not allowed to tell you what it is and you are not allowed to ask. The only way that you can do what I want is for you to do something and I will tell you if you are close or not. If you are close I will say "hot" or "hotter" . If you are not close then I will say "cold" or "colder".
Stimulus A 1 (@) appeared on the computer screen. Clapping was then shaped in the presence of A 1 by reinforcing successive approximations of the target behavior. Several presentations of either A 1 or A2 ($) were displayed on the screen . If the participant clapped in the presence of A1, the experimenter praised this behavior. If the participant clapped in the presence of A2, the experimenter said "No!".
Stage 2. In this test stage no feedback was given. The experimenter and recorders sat behind and out of sight of the participant and the experimenter controlled the computer screen by using a keyboard. The experimenter sat to the right and remained in this position except when training the function to the stimulus as in Stage 1. The recorders sat several feet apart, behind, to the left, and out of the line of sight of the participant. The experimenter and recorders noted the subjects' responses independently on a response sheet. The responses required were clapping in the presence of A 1 and not clapping in the presence of A2 . In all of the stages where target behavior was being tested, the stimuli were presented for 5 s only. Any target behavior which occurred after 5 s was not recorded . Stimuli A 1 and A2 were randomly displayed on the screen in the same manner as in the training. Once clapping occurred at A 1 and no clapping at A2 five times in succession for each stimulus the participant moved to the next stage of the experiment. Subjects who failed to meet this criterion returned to Stage 1.
Stage 3. The experimenter instructed the participant to look only at the computer screen. The following message appeared on the screen:
You have done really well so far! In a moment you will see three squares on the screen, one at the top and two squares at the bottom of the screen. Each square contains a word or a shape. Your task is to choose one at the bottom of the screen that is related to the one at the top. You will be told if your choice is right or wrong. Be careful to touch the screen only once. When you are ready to start touch the START button.
Subjects were asked if they understood the instructions. If they did then the experiment proceeded, if not they were asked to read the caption again. In the case of the younger children, the experimenter explained the procedure by also demonstrating the conditional discrimination procedure using plastic cards and stimuli that were not used in the actual experiment. This was done by having the children watch the experimenter make a sample/comparison choice in a matching-to-sample format. The experimenter demonstrated the consequences for a correct and incorrect choice.
The stimuli were presented in the following manner. The sample was positioned at the top of the of the screen, midway between the comparisons at the bottom of the screen. The symbols were approximately 6 cm tall, drawn in black, and placed on a white card on the screen. The white cards were 11 cm x 11 cm and placed on a yellow screen. Selecting B1 (ZIO) in the presence of A 1 or B2 (PAF) in the presence of B1 was followed by the word "RIGHT!!!!" appearing on the top right of the screen accompanied by a musical jingle. An incorrect response was followed by the word "Wrong XXXX" and a "raspberry" noise. The sequencing of A 1 and A2 and the positions of B1 and B2 varied. Stimuli A1 and A2 were presented four times each. If a participant responded 100% correctly. Presentations of the stimuli B 1-C 1 ({}) and B2-C2 ($) used the same criteria. Once the criteria had been met the following message appeared on the screen:
Congratulations for getting this far. From now on you will only be told if you have made the correct choice some of the time. Please continue.
This time the A-B and B-C training trials were mixed. Each sample was presented with the comparisons four times. To avoid the extinction of the responses in subsequent testing the feedback on responses was presented only 50% of the time.
Stage 4. Once subjects had completed the training, they were given symmetry, transitivity, and equivalence tests. The tests for symmetry consisted of: 81 or 82 acting as sample and A1 and A2 acting as comparisons; C1 or C2 acting as sample and 81 and 82 acting as comparisons. The tests for transitivity consisted of A 1 or A2 acting as sample and C1 and C2 acting as comparisons. The tests for equivalence consisted of C1 or C2 acting as sample and A 1 and A2 acting as comparisons. Each test consisted of one presentation of each trial type and was presented 10 times in a mixed cycle generated by the computer program. A pass criteria was set at 80%. Subjects who passed moved onto the next stage of the experiment. Subjects who failed were returned to Stage 3 and retrained until they met the criteria.
Stage 5. This part of the experimental procedure tested for transfer of function of clapping to 81 and C1 . The following instructions were given to the participant by the experimenter.
I am going to show you some of the shapes and words again. When you see them I want you to either clap or not clap when you see them.
The test for the transfer of function was introduced. Successful responding entailed clapping at A1 , 81, C1 , and not clapping at A2, 82, C2. All the stimuli that were used in training and testing were presented on the screen in a random order so that each stimulus was presented four times.
Stage 6. Stimulus C1 was presented on the screen again and each participant was given the following instructions.
This time I just want you to do something with your feet when I show you this shape. I can't tell you what it is but I will use the word "hof' if you are close to doing what I want and the word "cold" if you are not.
Stamping was then reinforced in the presence of C1. Subjects were told "no" if they stamped in the presence of C2. Stamping was shaped to C1 and not stamping was trained to C2.
Stage 7. This stage consisted of testing responses to C1 and C2 as in Stage 2. Subjects who failed to meet the criterion of stamping to C1 and not stamping to C2 five times in succession were returned to Stage 6.
Stage 8. Transfer of stamping was tested at all the stimuli which were presented in a random order so that each stimulus was presented four times.
Stage 9. Clapping was trained in the presence of A 1 in the same manner as described in Stage 1.
Stage 10. Discriminative control of clapping was then tested in the presence of A 1 and A2 by using the same procedure as used in Stage 2.
Stage 11. The same test as used in Stages 5 and 8 for transfer of function was introduced. In Experiment 1 all subjects met the criteria required for the establishment of equivalence classes. In the transfer of function test at Stage S all of the subjects clapped at A 1, 81, and C1 and did not clap at A2, 82, and C2 for four presentations of each stimulus. Once subjects had been trained and tested for stamping at C1 (Stages 6 & 7), 6 of the subjects stamped when stimuli A 1, 81, and C1 were presented four times (Figure 2 ). They did nothing when A2, 82, and C2 were presented four times (Stage 8) . Subjects P6 and P7 stamped when C1 was presented but clapped in the presence of 81 and A 1 for all four presentations and did nothing in the presence of A2, 82, and C2. After clapping was retrained at A 1 and tested again (Stage 9 & 10) all subjects clapped for all four presentations of A 1, 81, and C1 and did not clap at A2, 82, and C2 (Stage 11).
Discussion
The purpose of Experiment 1 was to establish two 3-member functional equivalence classes, train a second function to a class member, and examine the transfer of the second function. The results of these tests show that when the new function was trained to the original functional equivalence classes the responding of adult and older children was different from that of 6-yr-old children. When clapping was trained again to A 1 all subjects responded by clapping at all members of the original functional class.
When the new function was trained to C1 responding of adults and older children to stimuli 81 and A1 changed from clapping to stamping . For the 6-yr-old subjects, the responding was different. When the new stamp function was trained to C1, stamping only appeared at C1. The stamping function did not occur in the presence of A 1 and 81.
Several questions arise from the data recorded in Experiment 1. First, why did the new function not transfer to all members of the established function equivalence class for the young children when it did so for adults and older children? Second, would other young children respond in a similar manner to those children used in Experiment 1? Third , what variables would need to be manipulated to ensure that young children showed transfer of the new function to an established functional equivalence class? The purpose of the following set of experiments was to address these questions using young children who were approximately 6 years old. However, the novelty of the procedure and the data obtained in Experiment 1 presents a problem in that the current literature on stimulus equivalence and transfer of function does not offer any specific direction in which to proceed. The following series of experimental procedures was therefore guided by general principles extracted from the area of the stimulus equivalence literature.
Experiment 2
Repeated testing in the absence of differential reinforcement may improve equivalence class performance (Saunders, Wachter, & Spradlin, 1988) . If the failure to demonstrate transfer of the new behavior was a function of the number of presentations of the stimuli then it may be that this would be exposed by increasing the number of trials. The number of presentations of each stimuli were increased from 4 to 10. A ceiling was put on 10 presentations to prevent the young children becoming bored and failing to complete the study.
Method Subjects
Volunteers for the study were seven 6-yr-old children , 4 male and 3 female, from a local primary school.
Apparatus
The apparatus was the same as Experiment 1.
Procedure
The procedure was a replication of Experiment 1. Stimuli in Stage 8 were presented 10 times each.
Results
All subjects met the criteria required for the establishment of equivalence classes. In the transfer of function test in Stage 5, all subjects clapped in the presence of A 1, B1, and C1. They did not clap in the presence of A2, B2, and C2. When stamping was trained in the presence of C1, all subjects stamped when C1 was presented and did not stamp when C2 was presented (see Figure 2) . In the subsequent transfer of function, the following patterns of responding occurred. Subjects P9, P12, and P15 stamped at C1 and continued to clap at A1 and B1 for all presentations of the stimuli (Response Pattern 3) . Subject P1 0 clapped at A 1 and several presentations of B 1 but also clapped and stamped at three presentations of B 1. Participant P10 stamped at all except one presentation of C1 where clapping was the response (Response Pattern 4). In Response Pattern 5, P13 clapped at all presentations of A1 and B1. Participant P13 stamped at all presentations of C1 except one where neither stamping nor clapping occurred. Response Pattern 6 shows that P11 stamped at all presentations of 81 and C1 but performed neither clapping nor stamping at eight presentqtions of A 1. Subject P11 also demonstrated stamping at seven presentations of 82. In Response Pattern 7, P14 demonstrated stamping at all presentations of A1, 81, and C1 . When clapping was again directly trained to A 1, all subjects demonstrated clapping at A 1, 81 , and C1.
Discussion
The purpose of Experiment 2 was to replicate the procedures in Experiment 1 using only 6-yr-old children and to increase the number of presentations of the stimuli after the new function was trained to C1. The results from this experiment show that increasing the number of presentations of the stimuli after the new function had been trained to C1 did not produce a transfer of the new function to all stimuli for most of the subjects. Only 1 participant showed complete transfer of the new function to all class members. There were however other specific differences compared to Experiment 1. First, Participant P11 stamped at two presentations of A 1 in Stage 8 (test for transfer of the new function). Second, some integration of clapping and stamping was seen in Stage 8. Participant P10 responded at three presentations of 81 by clapping and stamping. Third, there were several instances of neither clapping nor stamping. This was demonstrated by Participant P11 who sat motionless in response to some of the presentations of A 1 in Stage 8. This experiment produced a novel result in that some trained behavior (clapping or stamping) was observed in the A2, 82, and C2 equivalence class. Participant P11 stamped at seven presentations of 82.
Experiment 3
Two variables which may have been factors in the failure of transfer of the second function to all stimuli in the original functional equivalence class are the shaping procedure and the location in the functional equivalence class where the second function was trained. In Experiments 1 and 2 a shaping procedure was used to train both functions to members of an equivalence class. The reason for doing this was to hold the attention of the young children by making a "game" out of the protracted experimental procedure. However, it is possible that the shaping procedure may not have been the most effective method of training (Cooper, Heron, & Heward, 1987) . To ensure that the shaping procedure itself was not a factor in the failure of the transfer of the new function, some subjects in Experiment 3 were given direct instructions.
One other variable which may have contributed to the results from Experiments 1 and 2 was the position in the functional equivalence class where the new function was trained. The initial equivalence training consisted of training A1-t81 and then 81-tC1. The function which had been trained to A 1 was then tested at B 1 and C1 for the transfer. Once this had been demonstrated, the new function was then trained to C1 and tested at B1 and A 1 for transfer. Research has shown that transfer of function may be an inverse function of nodal distance (Fields et aI., 1995; Spencer & Chase, 1996) . One possibility was to explore if reducing nodal distance between A 1 and C1 , by training the new function at B 1 for some subjects, was a factor in the transfer of the new function.
Method Subjects
Volunteers for Experiment 3 were 8 children from a local primary school, 4 male and 4 female, and all approximately 6 years old.
Apparatus
Procedure
There were three procedural changes from Experiment 1. The function was trained either by a shaping procedure as in Experiment 1, or by instructions. The instructions were:
I wou ld like you to look at the screen and think that this shape on the screen means clap (or stamp). Then I want you to close your eyes for thirty seconds and imagine that each time you see this shape you will clap (or stamp).
The instructions were read to the subjects by the experimenter who faced the subjects. When testing took place, the experimenter returned behind the subjects. The subjects were then tested as in Stages 2,7, and 10 of Experiment 1.
The second procedural change was to train stamping onto either C1 or B1 (Stage 6).
The th ird procedural change from Experiment 1 was an increase in the number of trials after stamping had been trained and tested at Stimulus C1 as in Experiment 2. The number of trials increased from 4 in Experiment 1 to 10 in Experiments 2 and 3 (Stage 8). The subjects were randomly allocated to the following conditions. Participants P16 and P17 had clapping shaped to A 1, stamping shaped to C1, and clapping retrained to A 1 by shaping. Subjects P18 and P19 experienced the same conditions except that clapping and stamping were instructed to the stimuli rather than shaped. Participants P20 and P21 had clapping shaped to A 1 but stamping shaped to B1 . Clapping was retrained to A 1 by shaping. Subjects P22 and P23 had clapping instructed to A 1, stamping instructed to B1 , and clapping retrained to A 1 by instructions.
All subjects met the criteria required for the establishment of equivalence classes. All of the subjects performed the correct behavior (clapping at A1, 81, & C1 and not clapping at A2, 82, & C2 for four presentations of each stimuli) for the transfer of function test (Figure 3) . In the following tests for the transfer of the new function Response Pattern 8 shows the responses P17, P18, and P19. All subjects clapped at presentations of A1 and B1, and stamped at all presentations of C1 . ln Response Pattern 9, P16 clapped at A 1 stamped at C1, and either clapped or stamped and clapped at B1. Response Pattern 10 shows that P20 and P22 clapped at A 1 and C1 but stamped at all presentations of B1 . In Response Pattern 11, P21 showed responses similar to P20 and P22 except that one instance of clapping and stamping occurred at B1. In Response Pattern 12, P23 clapped at all presentations of A 1 and C1 but integrated clapping and stamping responses at all presentations of B1. All subjects clapped at A 1, B1, and C1, when clapping was retrained to A 1.
Discussion
The purpose of Experiment 3 was to observe the responses of 6-yrold children when a new behavior was trained to a member of a threemember functional equivalence class. There were three procedural changes from Experiment 1: There was an increase in the number of presentations of the stimuli after stamping was trained to C1; functions were trained using shaping or direct instructions; and the new function was trained at either C1 or B1.
One conclusion that may be drawn from the results is that once the original functional equivalence class had been trained some behaviors performed at the members of the original class were resistant to the new function. Never at any time did subjects stamp at all members of the original functional equivalence class (A 1, B1, or C1). When the stamping was introduced into the original functional equivalence class the most resistant stimulus to the new function was A 1. None of the eight subjects stamped at A 1 during any part of the testing procedure. One interesting finding in this experiment was that there were some examples of integrated behavior (Le., clapping and stamping occurring simultaneously) at both Stimuli B1 and C1.
The results from Experiment 3 support the findings from Experiments 1 and 2. That is, three-member functional equivalence classes established by children who are approximately 6 years old did not show complete transfer of a different function when it was trained to a class member. Given that there did not appear to be any difference in the effects produced by shaping and instructions for training the function it was decided that the following experiments use shaping because of the enjoyment factor for the young children.
Experiment 4
One potential shortcoming of the previous experiments was the failure to determine if equivalence relations were still intact after stamping was trained to Stimulus C1. If the equivalence relations were not in place after stamping was trained, then it may be that the transfer of function failed to occur at other stimuli in the class because members of the class were not equivalent.
Another factor which may have been influential in these findings is that in previous experiments the function was trained to the stimulus before the equivalence training and testing took place. It may be that training the function first may have inadvertently affected the training procedure. For example, A 1 and clapping were continually paired during the shaping procedures. A 1 was then trained to B1 and B1 to C1 in the equivalence training. Stamping was not trained to C1 until after the A 1-B 1-C 1 relations were established. Research has shown that derived relations between stimuli can be obtained through methods other than matching-to-sample procedures. For example, Leader, Barnes, and Smeets (1996) established equivalence relations through respondenttype training. To discount the possibility that respondent-type procedures or any other uncontrolled learning was responsible for a bias in favor of the initial functional relations some subjects were trained with both functions only after the equivalence class has been established.
Method Subjects
Volunteers for the study were four 6-yr-old children, 3 male and 1 female, from a local primary school.
Apparatus
Procedure
There were several procedural changes from Experiment 2. All functions were trained by a shaping procedure (Stages 1, 6, & 9 ). For two subjects (P26 & P27) equivalence training and testing were completed before clapping was trained to A 1. For all subjects stamping was trained to Stimulus C1 (Stage 6), and an equivalence test was introduced (Stage 8) after stamping was trained and tested at C1.
Results
All subjects met the criteria required for the establishment of equivalence classes. All subjects passed the transfer of function test on their first attempt. When stamping was trained and tested at C1 all subjects were then retested for equivalence relations. All subjects met the criteria. In Response Pattern 13, P25 and P26 stamped only at presentations of C1 . Response Pattern 14 shows that P24 clapped at all presentations of A 1 and B1 and one presentation of C1. Participant P24 stamped at the other presentations of C1. In Response Pattern 15 P27 clapped at all presentations of A 1 and stamped at all presentations of C1. Participant P27 clapped and stamped at three consecutive presentations of B 1 and performed neither behavior for the remaining presentations.
Discussion
Experiment 4 used similar types of procedures to Experiment 1 and 2 but two other conditions were included. The first was to ensure that equivalence relations were still in place after stamping was trained to C1. This was achieved by including a test for equivalence relations for subjects immediately after stamping was trained to C1. The second change in procedure was to train the clapping function after the equivalence relations were established rather than before for 2 subjects.
The results from Experiment 4 show that subjects did not show transfer of stamping function to all original class members. It would seem that adding the equivalence test after stamping was trained to C1 and training the function after the equivalence classes were established did not facilitate transfer of the new function of all of the members of the original functional equivalence class.
Experiment 5
One variation in the procedure which had not been manipulated was training the new function to the stimulus where the original function had been trained. The purpose of Experiment 5 was to establish a functional equivalence class for clapping as in the previous experiments and then train stamping to A 1 (where clapping had originally been trained).
Method Subjects
Four 6-yr-old children, 2 male and 2 female from a local primary school, volunteered for the study.
Apparatus
The apparatus was the same as in Experiment 1.
Procedure
The procedure was similar to Experiment 2 except that stamping was trained and tested in the presence of A 1 .
Results
All subjects met the criteria required for the establishment of equivalence classes. In the transfer of function test, all subjects clapped in the presence of A 1 , B 1 , and C 1 . When stamping was trained and tested in the presence of A 1, P28, P30, and P31 responded by stamping at each of the next 10 presentations of A 1, B1, and C1 (Response Pattern 16). Participant P29 also demonstrated complete transfer of the second function to A1 , B1, and C1. Participant P29 also responded by stamping in the presence of B2 (Response Pattern 17). 
Discussion
The aim of Experiment 5 was to train the new function (stamping) to the original functional class for clapping at the stimulus where clapping was directly trained (A 1). The results show that stamping occurred in the presence of all original functional class members (A 1, 81, and C1). These results are similar to those found for some subjects in Experiment 1. There was one example of stamping at 82. Participant P29 stamped at two presentations of 82 but neither clapped nor stamped at later presentations of this stimulus. This responding at 82 was also observed in Experiment 2 where 1 participant (P11) also stamped at several presentations of 82. When subjects were retrained to clap at A 1, all subjects who continued clapped at A 1, 81, and C1. This pattern of responding was similar to all of the other experiments except for Experiment 4 when 2 subjects continued to stamp at C1 .
General Discussion
The aim of these experiments was to use topographically different responses to examine transfer of function. It was suggested that using key pressing as a selection response for both establishing equivalence classes and evoking a psychological function may be problematic in that differentiation between equivalence classes and functional equivalence classes may be unclear. These experiments established two 3-member equivalence classes (A 1, 81, C1, & A2, 82, C2) using key pressing as the selection response but made the class A1, 81, C1 functionally distinct by training clapping to A 1 and obtaining the derived clapping responses at B1 and C1. To examine the transfer of function phenomenon further a response which was deemed to be compatible with clapping (stamping) was trained to C1. The other stimuli in the class were then presented to examine the effects. The results showed that adults and older children demonstrated complete transfer of stamping function while the young children generally only showed complete transfer when the new function was trained to A 1 (Experiment 5).
This study raises two interesting issues. Firstly, using topographically different responses which were not incompatible provided the opportunity for subjects to perform both behaviors at the same time. This was demonstrated by several young children. The fact that stimuli can be equivalent according to Sidman's (1994) criterion yet functionally different in that subjects either clapped, stamped, or clapped and stamped together is an important finding and adds to the current debate about whether functional equivalence and stimulus equivalence represent the same behavioral process (Sidman, Wynne, Maguire, & Barnes, 1989; Smeets, Barnes, & Roche, 1997) . Sidman et al. (1989) tested if members of equivalence classes also form functional classes. Three adult participants were taught a set of two-choice simultaneous discriminations with three positive and three negative stimuli. Repeated reversal of the stimuli (positive became negative and negative became positive) eventually enabled participants to respond to all other pairs when contingency reversal operated for one pair. According to Sidman et al. this procedure had produced functional stimulus classes. Three participants then were tested on the relationship between members of the classes and also the relationship of new stimuli trained to class members. The results showed that for 2 of the 3 participants the members of the functional classes did prove to be related by equivalence. The third participant demonstrated functional class formation without being able to demonstrate equivalence relations between class members.
In a related study, Smeets, Barnes, and Roche (1997) investigated the simultaneous occurrence of functional equivalence and stimulus equivalence in preschool children. Twenty-four 5-yr-old children were trained on four stimulusresponse relations: A1-R1, A2-R2, B1-R1, B2-R2 (original training). They were trained then to emit a novel response in the presence of one member of each class: A1-R3, A2-R4 (reassignment training). This was followed by mixed training and testing (A 1-R1, A2-R2, B1-R1, B2-R2; A 1-R3, A2-R4). The children then received two tests, a functional equivalence test measuring B1-R3, B2-R4 relations, and an abbreviated equivalence test measuring A-B relations. Although the results showed a high degree of correspondence between functional equivalence and stimulus equivalence, 4 children showed functional equivalence but no stimulus equivalence. Smeets et al. concluded that functional equivalence can imply but does not require stimulus equivalence.
Collectively the findings reported in Experiments 1-5 in this study challenge our understanding of the term "equivalence." Stimuli which are shown to be related by reflexivity, symmetry, transitivity, and equivalence, are regarded as being equivalent (Sidman, 1994) . However, the term "equivalence" may be problematic because it does not refer to the response used to establish relations between the stimuli. In these experiments, the stimuli met the criteria for equivalence relations by using the selection response of key pressing to discriminate between classes. These stimuli were also shown to be functionally equivalent by evoking clapping responses at all class members. However, when the new function was trained to another class member, all of the stimuli did not evoke the new function. It is therefore imprecise to view stimuli as being equivalent if there is no description of the response which is included in the relationship between the stimuli.
The second issue raised by the data from these experiments is that, apart from Experiment 5, young children generally did not show transfer of the new function as readily as the adult subjects and older children in Experiment 1. Although the number of adults and older children used in Experiment 1 was small, any general conclusion about age-related differences would be speculative. However, it was an interesting finding regarding other stimulus equivalence literature which pOints to differences in performance between adults and young children of a similar age. Pilgrim, Chambers, and Galizio (1995, I & II) compared reversal of baseline relations and stimulus equivalence in five adults and five 5-to 7-yr-old children. Pilgrim et al. concluded that, given similar challenges, the equivalence class performances of the young children may be more easily disrupted than those of adults. They accounted for the differences in the outcome of baseline reversals in equivalence training by suggesting that perhaps "consistency in responding is a less well-established property, or higher order class, for young children" (p. 253). Their use of the term "consistency in responding;' however, may be problematic. Although the children in the their study responded less consistently, the children used here were often more consistent in their perserverance. Thus it would appear that children can be "consistent in responding" in one context but not in another. As a general notion, then, the term "consistency in responding" is of little use since it makes no reference to the procedures that were responsible for the responding that was observed.
A more plausible account of the differences in performance between adults and children in both the study of Pilgram et al. and in the current study may lie in the development of contextual control. In other words, it may be complex contextual control that is less well established in young children, not consistency in responding per se. Evidence for this suggestion comes from studies which have looked at social categorization. Several studies have shown that equivalence responding may not appear in a test situation if socially trained stimuli are used (McGlinchey & Keenan, 1997; Moxon, Keenan, & Hine, 1993; Watt, Keenan, Barnes, & Cairns, 1991) . For example, Watt et al. used Northern Irish and English students to study the application of stimUlUS equivalence to social categorization. Participants were trained through a conditional discrimination procedure until three 3-member equivalence classes emerged. The stimuli they used consisted of Catholic names (A 1, A2, A3), nonsense syllables (81, 82, 83) , and Protestant symbols (C1 , C2, C3). After training A to 8 and 8 to C, normally it would be expected that participants would match C to A (combined symmetry and transitivity) . In the testing stage, however, Watt et al. found that, compared to English students, Northern Irish students did not respond equivalently. For example, when C1 (a Protestant symbol) was the sample in a test, the three comparison stimuli comprised A 1 and A2 (Catholic names) along with a new stimulus N1 (a typically Protestant name); participants had not been exposed to N1 before training. Those participants who did not respond equivalently (i.e., those who did not select A 1) instead selected N1. In contrast, English participants, who had less experience of the social significance of the stimuli used in the study responded equivalently.
These studies of social categorization demonstrate how previous history may create a context where equivalence responding is unlikely to occur. This does not mean that these participants could never be expected to respond equivalently. Rather their performance was under contextual control (8ush , Sidman, & de Rose, 1989) . The contextual function of the stimuli used in the test was determined in part by each participant's social history with these stimuli. The implications for the current study are that equivalence classes and functional classes may operate differently not because they are behaviorally different processes but because the contextual control for combining the two different patterns of responding has not been established .
